A modified method of islet isolation preserves the ability of pancreatic islets to increase protein O-glycosylation in response to glucose and streptozotocin.
An important link has recently been shown in vivo between beta-cell O-linked protein glycosylation and beta-cell apoptosis, with hyperglycemia having been demonstrated to reversibly increase beta-cell O-linked protein glycosylation by providing substrate for the glucosamine pathway. In contrast, the same study showed that the administration of streptozotocin to rats prior to the induction of hyperglycemia results in irreversible increases in O-glycosylation and subsequent beta-cell apoptosis. In light of these data, we investigated beta-cell O-glycosylation in vitro by exposing isolated rat islets to high glucose, glucosamine, or streptozotocin and analyzing the pattern of O-glycosylated proteins present. All three compounds acutely increased O-glycosylation of a predominate 135-kDa protein (p135); however, their ability to stimulate p135 O-glycosylation was only consistently observed when islets were isolated in the presence of high glucose and 1 mM L-glutamine. Islets isolated in low glucose and no added L-glutamine demonstrated no consistent increase in p135 O-glycosylation in response to glucose, glucosamine, or streptozotocin. These data suggest that during islet isolation, beta-cell enzymes responsible for regulating p135 O-glycosylation may be adversely affected by the absence of high glucose and glutamine, which together are necessary for O-linked N-acetylglucosamine synthesis. We propose that the combination of high glucose and glutamine during islet isolation generates UDP-N-acetylglucosamine and O-linked N-acetylglucosamine, thus providing substrate protection for these enzymes and preserving the ability of isolated islets to O-glycosylate p135.